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Abstract

Introduction Occult neck node metastasis in head and neck

squamous cell carcinoma (HNSCC) in the form of

micrometastasis and isolated tumour cell (ITC) often goes

unnoticed in the routine pathological examination. This

limitation can be overcome by using serial sectioning and

immunohistochemistry for detection of micrometastasis

and ITC in clinically and pathologically node-negative

neck. The primary objective was to determine the inci-

dence of micrometastasis and ITC in the selective neck

dissection specimen, whereas to determine the levels of

lymph nodes involved, depending upon the site of primary

tumour, was the secondary objective.

Materials and Methods Lymph nodes from selective neck

dissection specimen were subjected to serial sectioning and

immunohistochemistry with pan-cytokeratin marker. Inci-

dence of micrometastasis and ITC, site and stage of pri-

mary tumours and level of lymph nodes involved were

determined.

Results In total, 8.8% patients in the study got upstaged

after serial sectioning and immunohistochemistry. Tongue

and lower alveolar primaries showed the presence of

micrometastasis and ITC in neck nodes. All the primary

tumours were of pT1 stage. Level IB and II lymph nodes

were primarily involved.

Conclusion Micrometastasis and isolated tumour cells are

found in approximately 9% of cases of early-stage oral

cavity squamous cell carcinoma. The predictive factors and

clinical significance are still unknown. More prospective

trials are required to solve this evolving aspect of HNSCC.
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node metastasis � Micrometastasis � Isolated tumour cell �
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Introduction

It is a well known fact by now that cervical nodal status is

the single most important prognostic factor in head and

neck squamous cell carcinoma (HNSCC). The presence of

nodal metastasis decreases 5-year survival by 50% [1]. The

active management for metastatic neck disease in HNSCC

includes elective neck dissection or elective neck irradia-

tion [2, 3]. There are two arguments in favour of treating

neck metastasis surgically. First, neck dissection helps in
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staging the disease, and thus, helps to determine the adju-

vant treatment [4]. Second, it improves the locoregional

control [5]. But the real area of controversy is the man-

agement of clinically node-negative (cN0) neck. The

overall risk of occult metastasis in cN0 neck is 10–30%

depending on the tumour characteristics [6, 7]. But occult

metastasis in neck nodes does not always necessitate the

presence of a macrometastasis. It might be in the form of

micrometastasis and isolated tumour cell (ITC) which often

goes unnoticed in the routine pathological examination.

This limitation can be overcome by using serial sectioning

and immunohistochemistry (IHC) for the detection of

micrometastasis and ITC in clinically and pathologically

node-negative neck [8].

Materials and Methods

This prospective longitudinal study was done at a tertiary

level healthcare centre in Bengaluru with prior approval

from the institutional ethics committee (EC/329/17/03).

Informed consent was obtained from all patients enrolled in

the study. The primary objective was to determine the

incidence of micrometastasis and ITC in the selective neck

dissection specimen with serial sectioning and IHC,

whereas to determine the levels of lymph nodes involved,

depending upon the site of primary tumour, was the sec-

ondary objective.

Patients with HNSCC with clinically and/or ultrasound-

guided fine needle aspiration cytology (FNAC) proven

node-negative neck who underwent selective neck dissec-

tion and postoperative histopathology confirming the

absence of neck node metastasis were included in the

study. On the contrary, any head neck cancer other than

SCC, clinically and/or histopathologically proven node-

positive (N?) neck, the presence of distant metastasis,

residual disease after definitive chemoradiation, recurrent

tumours and the presence of synchronous primary tumour

were excluded. Management of the enrolled patients was

not altered for this prospective study.

Forty-two consecutive patients with HNSCC presenting

to the head and neck clinic of the institution and scheduled

for a neck dissection were asked to participate. All the

patients underwent ipsilateral selective neck dissection

(SND) as all the primary tumours were lateralized lesions.

Once the neck specimen was removed, lymph nodes were

immediately dissected from each level of the neck. The

lymph nodes were bivalved, then ‘breadloafed’, and sub-

mitted for standard paraffin embedding and haematoxylin

and eosin (H&E) studies by the Department of Pathology.

After standard pathological analysis, paraffin blocks of

nodes deemed negative for metastatic SCC were exhaus-

tively sectioned. Serial sections, each measuring 3–5 lm,

were retained every 100 lm throughout the block. The

number of sections obtained varied according to the size of

lymph nodes. At each level, alternate sections were stained

with H&E and pan-cytokeratin (pan-CK). All stained slides

were examined under a light microscope independently by

a single pathologist for expression of the positive

immunostaining. Only those cells with a strong, globoid

cytoplasmic reaction were considered metastatic.

Data analysis was done using SPSS version 21. Data

were mainly descriptive in nature.

Results

Forty-two patients were enrolled in the study initially. Two

patients withdrew consents successively, and in six

patients, the H&E examination showed the presence of

metastatic SCC which was undetected preoperatively

(Fig. 1).

Thirty-four patients, therefore, were available for anal-

ysis. Majority (n = 24, 71%) of them were male, with a

mean and median age of 50.7 years and 51 years, respec-

tively. All 34 cases were of oral cavity primary, as all the

patients with oropharyngeal, laryngeal and hypopharyngeal

cancer who underwent surgery were due to the presence of

residual or recurrent tumours post-chemoradiation, and,

thus, excluded. No case of SCC involving nose or

nasopharynx was operated during the study period. The

subsite distribution for these 34 oral cavity cancers is

detailed in Fig. 2.

Twenty-seven patients presented in early stage (pT1 and

pT2), and six patients, with advanced primary disease (pT3

and pT4). In one case, T staging could not be determined as

the patient presented after undergoing an excisional biopsy

for a tongue lesion at an outside centre, which came pos-

itive for malignancy, and successive surgery (partial glos-

sectomy) did not reveal any residual tumour (Fig. 3).

A total of 1126 lymph nodes were examined with serial

section and pan-CK immunohistochemistry from 34 neck

dissection specimens, with an average lymph nodal yield of

33 per patient, which is at par with the standard mentioned

in the AJCC/UICC 8th edition of TNM staging. Three

lymph nodes from three different individuals showed the

presence of micrometastasis and ITC (Fig. 4). The primary

tumour subsite, stage and the level of lymph node found to

be involved in these three cases are highlighted in Fig. 5.

Discussion

In May, 2002, the 6th edition of the American Joint

Committee on Cancer (AJCC) Cancer Staging Manual was

published [9], and the new staging system was officially
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adopted for use in tumour registries in January, 2003.

According to it, ITCs are defined as metastatic lesions no

larger than 0.2 mm in dimension and classified as pN0,

whereas micrometastasis is defined as metastatic lesions

larger than 0.2 mm in dimension but no larger than 2.0 mm

in dimension and classified as pN1mi (Table 1).

All the cases in the present study were of oral cavity as

all the oropharyngectomy, laryngectomy and partial or

total pharyngectomies were performed as a salvage pro-

cedure, and no nasopharyngectomy was done during the

whole study period. This goes with the established inter-

national and institutional protocol.

Three patients showed the presence of micrometastasis

and ITC after being declared pN0 with conventional

histopathologic examination. This resulted in pathologic

upstaging in 8.8% of our cases. This result is supported by

studies done by Ambrosch et al. [10], Enepekides et al. [11]

and Hamakawa et al. [12], where pathological upstaging

was recorded in 10%, 5% and 15.9% of patients, respec-

tively. But the incidence is quite low when compared to

Yoshida et al.’s study [13], where 58% patients got

upstaged after AE1/AE3 IHC (Table 2). But all the cases in

their study were T2N0 tongue carcinoma, and the fact that

the risk of metastasis in tongue and lower alveolar pri-

maries are higher than other subsites of oral cavity, is well

established [14, 15]. This is in concordance with the find-

ing of the present study where two cases were pT1N0

tongue carcinoma and the remaining one was pT1N0 lower

alveolar cancer. In all three cases, metastasis was found in

level IB and IIA lymph nodes, which are well known as the

sentinel nodes for oral cavity cancer [14, 15].

Fig. 1 The flow diagram of the study

Fig. 2 Subsite distribution of the primary tumours. Most common

subsite was tongue (n = 18), followed by buccal mucosa (n = 11),

lower alveolus (n = 3), floor of mouth (n = 1) and hard palate (n = 1)

Fig. 3 T staging (AJCC/UICC 8th edition) of the primary tumours [T1 = 38%, T2 = 29%, T3 = 6%, T4a = 21%; *Tx = primary tumour

staging could not be elicited due to excision biopsy as a diagnostic procedure]
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One interesting fact that was noted in this study was that

all the three patients were pathologically staged as T1. But

whether pT staging (or any other histological feature) can

be definitely concluded as a pathologic predictor of

micrometastasis or ITC is beyond the scope of this article

at present. We hope, with further accrual, we will be able to

solve this shortcoming.

The present study, being a pilot project, bears a few

limitations. First, only oral cavity cancers may not high-

light the overall metastatic potential of HNSCC. With the

recruitment of primary oropharyngectomy, laryngectomy

and laryngopharyngectomies, the true incidence of

micrometastasis and ITC will be more clearly defined.

Second, the clinical significance of micrometastasis and

ITC in HNSCC is still evolving. The effect on locoregional

control, survival and role of adjuvant therapy are still

unknown. We hope further follow-up with more number of

cases will be able to determine the clinical significance of

these two lesser known dimensions of HNSCC.

Fig. 4 Immunohistochemistry with pan-cytokeratin showing the

presence of micrometastasis and isolated tumour cells under 9 10

magnification. a IHC highlights micrometastasis in subcapsular area

of lymph node (arrow); b IHC highlights ITC in subcapsular area of

lymph node (arrow)

Fig. 5 The site and stage of the primary tumour and level of lymph

node showing the presence of micrometastasis and isolated tumour

cells

Table 1 Difference between isolated tumour cells and micrometastasis. Adapted from: Hermanek P, Hutter RVP, Sobin LH, Wittekind C.

Classification of isolated tumour cells and micrometastasis. Cancer 1999; 86: 2668–2673

Isolated tumour cells Micrometastasis

Size Single tumour cells or small clusters B 0.2 mm or\ 200

cellsa
B 0.2 cm in greatest

dimension

Contact with vessel or lymphatic wall No Yes

Invasion and penetration of vessel or lymphatic

wall

No Yes

Extravascular stromal reaction No Usually yes

Extravascular tumour cell proliferation No Yes

aUpdated from AJCC/UICC TNM cancer staging 8th edition
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Conclusion

Micrometastasis and isolated tumour cells are found in 9%

of cases of early-stage oral cavity squamous cell carci-

noma. The predictive factors and their clinical significance

on disease control, survival and role of adjuvant therapy

are still unknown. More prospective trials with longer

follow-up are required to solve this evolving aspect of head

and neck squamous cell carcinoma.
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Table 2 Incidence of occult micrometastasis detected by immunohistochemistry in patients with HNSCC in different studies

Studies Year Sample size Total lymph nodal yield Patients showed the presence of MM/ITC in IHC (%)

Ambrosch et al. [10] 1995 60 1020 6 (10%)

Enepekides et al. [11] 1999 40 419 2 (5%)

Hamakawa et al. [12] 2000 44 339 7 (15.9%)

Yoshida et al. [13] 2005 24 401 14 (58%)

Present study 2018 34 1126 3 (8.8%)

J. Maxillofac. Oral Surg. (Jan–Mar 2020) 19(1):131–135 135

123


	Incidence of Micrometastasis and Isolated Tumour Cells in Clinicopathologically Node-Negative Head and Neck Squamous Cell Carcinoma
	Abstract
	Introduction
	Materials and Methods
	Results
	Conclusion

	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References




